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Description 

[0001 ] This invention relates to newly identified polynucleotides, polypeptides encoded by such polynucleotides the 
use of such polynucleotides and polypeptides, as well as the production of such polynucleotides and polypeptides 
More pardcularly. the polypeptide of the present invention is a human 7-transmembrane receptor whichTas been 
-tn^Mofn" ^. M 3 chemokine rece P tor ' sometimes hereinafter referred to as "G-Protein Chemokine Receptor" 
or HDGNR10 . The invention also relates to inhibiting the action of such polypeptides 

[0002] It is well established that many medically significant biologtaafprocesses are mediated by proteins participat- 

o J^l^ o S o d ,u ti0n PathWayS that inV0 ' Ve G -P roteins and/or secondWessengers, e.g., cAMP (Lefkowitz, Nature, 

351.353-354 (1991)). Herein these proteins are referred to as proteins participating in pathways with G-proteins or 
PPG proteins. Some examples of these proteins include the GPC receptors, such as those for adrenergic agents and 
dopamine (Kob.lka, B.K.. et al.. PNAS. 84:46-50 (1987); Kobilka, B.K., et al.. Science, 238:650-656 (1987); Bunzow 
J.R.. et al.. Nature, 336:783-787 (1988)), G-proteins themselves, effector proteins, e.g.. phospholipase C adenyl cy- 
clase, and phosphodiesterase, and actuator proteins, e.g., protein kinase A and protein kinase C (Simon.' M I. et al 

' Science, 252:802-8 (1991)) . 

[0003] For example, in one form of signal transduction, the effect of hormone binding is activation of an enzyme 
adenylate cyclase, inside the cell. Enzyme activation by hormones is dependent on the presence of the nucleotide 
GTP. and GTP also influences hormone binding. A G-protein connects the hormone receptors to adenylate cyclase 
G-protein was shown to exchange GTP for bound GDP when activated by hormone receptors. The GTP-carrying form 
then bind* to an activated adenylate cyclase. Hydrolysis of GTP to GDP. catalyzed by the G-protein itself, returns the 
G-protem to its basal, inactive form. Thus, the G-protein serves a dual role, as an intermediate that relays the signal 
from receptor to effector, and as a clock that controls the duration of the signal. 

[0004J The membrane protein gene superfamily of G-protein coupled receptors has been characterized as having 
seven putative transmembrane domains. The domains are believed to represent transmembrane a-helices connected 
by extracellular or cytoplasmic loops. G-protein coupled receptors include a wide range of biologically active receptors 
such as hormone, viral, growth factor and neuroreceptors. 

[0005] -G-protein coupled receptors have been characterized as including these seven conserved hydrophobic 
stretches of about 20 to 30 amino acids, connecting at least eight divergent hydrophilic loops. The G-protein family of 
coupled receptors includes dopamine receptors which bind to neuroleptic drugs used for treating psychotic and neu- 
rological disorders. Other examples of members of this family include calcitonin, adrenergic, endothelin CAMP ade- 
nosine, muscarinic, acetylcholine, serotonin, histamine, thrombin, kinin, follicle stimulating hormone, opsins, endothe- 
lial differentiation gene-1 receptor and rhodopsins, odorant, cytomegalovirus receptors etc 

[0006J G-protein coupled receptors can be intracellular* coupled by heterotrimeric G-proteins to various intracellular 
enzymes, l0 n channels and transporters (see, Johnson et al., Endoc, Rev., 10:317-331 (1989)). Different G-protein 
a-subun,ts preferentially stimulate particular effectors to modulate various biological functions in acell. Phosphorylation 
o cytoplasmic residues of G-protein coupled receptors have been identified as an important mechanism for the reg- 
ulation of G-protein coupling of some G-protein coupled receptors. G-protein coupled receptors are found in numerous 
sites within a mammafian host. 

[0007] Chemokines, also referred to as intercrlne cytokines, are a subfamily of structurally and functionally related 
cytokmes. These molecules are 8-10 kd in size. In general, chemokines exhibit 20% to 75% homology at the amino 
acd level and are characterized by four conserved cysteine residues that form two disulfide bonds. Based on the 
arrangement of the first two cysteine residues, chemokines have been classified into two subfamilies, alpha and beta 
In the alpha subfamily, the first two cysteines are separated by one amino acid and hence are referred to as the "C-X-" 
3. I" T, V ' -Z b6ta subfamil * «*«» cysteines are in an adjacent position and are. therefore, referred to as the - 
ronna, 5 "^" 1 V far ' at leaSt nine different members of this family have been identified in humans 
[0008] The .ntercnne cytokines exhibit a wide variety of functions. A hallmark feature is their ability to elicit chemotactic 
migratron of distinct cell types, Including monocytes, neutrophils, T lymphocytes, basophils and fibroblasts. Many chem- 
okines have proinflammatory activity and are involved in multiple steps during an inflammatory reaction. These activities 
include stimulation of histamine release, lysosomal enzyme and leukotriene release, increased adherence of target 
immune cells to endothelial cells, enhanced binding of complement proteins, induced expression of granulocyte ad- 
rTJl T' eCl f S an h d com ""^ent receptors, and respiratory burst. In addition to their Involvement in inflammation, 

ZTuTl? \" eS T Sh ° Wn 10 6Xhibit ° ther aC,MtieS - For exam P' a - ™cmphage inflammatory protein 1 

Zh'JIS LtTJT ^ ma ^ oi6tic stem ca " Proliferation, platelet factor-4 (PF-4) is a potent inhibitor of en- 
dothelial cell growth, lnterleuk,n-8 (IL-8) promotes proliferation of keratinocytes. and GRO is an autocrine growth factor 

for melanoma cells. 3 

[0009] In light of the diverse biological activities, it is not surprising that chemokines have been implicated in a number 

^unll^T H 186336 c ° nmons - includin 9 lymphocyte trafficking, wound healing, hematopoietic regulation and 
immunological disorders such as allergy, asthma and arthritis. 
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[001 0] In accordance with one aspect of the present invention, there are provided novel mature receptor polypeptides 
as well as biologically active and diagnosticaiiy or therapeutically useful fragments, analogs and derivatives thereof 
The receptor polypeptides of the present invention are of human origin. 

[001 1 J in accordance with another aspect of the present invention, there are provided isolated nucleic acid molecules 
encoding the receptor polypeptides of the present invention, including mflNAs, DNAs, cDNAs, genomic DNA as well 
as antisense- analogs thereof and biologically active and diagnosticaiiy or therapeutically useful fragments thereof 
[001 2] In accordance with a further aspect of the present invention, there are provided processes for producing such 
receptor polypeptides by recombinant techniques comprising culturing recombinant prokaryotic and/or eukaryotte host 
cells, containing nucleic acid sequences encoding the receptor polypeptides of the present invention, under conditions 
promoting expression of said polypeptides and subsequent recovery of said polypeptides. 
[0013] in accordance with yet a further aspect of the present invention, there are provided antibodies aqainst such 
receptor polypeptides. 

[001 4J In accordance with another aspect of the present invention there are provided methods of screening for com- 
pounds which bind to and activate or inhibit activation of the receptor polypeptides of the present invention 
[001 5] In accordance with still another embodiment of the present invention there are provided processes of admin- 
istering compounds to a host which bind to and activate the receptor polypeptide of the present invention which are 
useful in stimulating haematopoiesis, wound healing, coagulation, angiogenesis, to treat solid tumors, chronic infec- 
tions, leukemia, T-ceil mediated auto-immune diseases, parasitic infections, psoriasis, and to stimulate qrowth factor 
activity. 

[0016] In accordance with another aspect of the present invention there is provided a method of administering the 
receptor polypeptides of the present invention via gene therapy to treat conditions related to underexpression of the 
polypeptides or underexpression of a ligandfor the receptor polypeptide. 

[001 7] in accordance with still another embodiment of the present invention there are provided processes of admin- 
istenng compounds to a host which bind to and inhibit activation of the receptor polypeptides of the present invention 
which are useful in the prevention and/or treatment of allergy, atherogenesis, anaphylaxis, malignancy, chronic and 
acute inflammation, histamine and IgE-mediated allergic reactions, prostaglandin-independent fever bone marrow 
failure, silicosis, sarcoidosis, rheumatoid arthritis, shock and hyper-eosinophilic syndrome. 

[001 8] In accordance with yet another aspect of the present invention, there are provided nucleic acid probes com- 
pns.ng nucleic acid molecules of sufficient length to specifically hybridizeto the polynucleotide sequences of the present 
invention. r 

[0019] In accordance with still another aspect of the present invention, there are provided diagnostic assays for 
detecting diseases related to mutations in the nucleic acid sequences encoding such polypeptides and for detecting 
an altered level of the soluble form of the receptor polypeptides. 

[0020] In accordance with yet a further aspect of the present invention, there are provided processes for utilizing 
such receptor polypeptides, or polynucleotides encoding such polypeptides, for in vitro purposes related to scientific 
research, synthesis of DNA and manufacture of DNA vectors. 

[0021] These and other aspects of the present invention should be apparent to those skilled in the art from the 
teachings herein. 

[0022] The following drawings are illustrative of embodiments of the invention and are not meant to limit the scope 
of the invention as encompassed by the claims. 

[0023] Figure 1 shows the cDNA sequence and the corresponding deduced amino acid sequence of the G-protein 
coupled receptor of the present invention. The standard one-letter abbreviation for amino acids is used Sequencing 
was performed using a 373 Automated DNA sequencer (Applied Brosystems, Inc.). 

[0024] Figure 2 illustrates an amino acid alignment of the G-protein chemokine receptor of the present invention and 
the human MCP-1 receptor. 

[0025] In accordance with an aspect of the present invention, there is provided an isolated nucleic acid (polynucle- 
otide) which encodes for the mature polypeptide having the deduced amino acid sequence of Figure 1 (SEQ ID NO* 
2) or for the mature polypeptide encoded by the cDNA of the clone deposited as ATCC Deposit No.97183 -Patent 
Depository, 10801 University Boulevard, Manassas, VA 20110-2209 - on June 1 , 1995. 

[0026] The polynucleotide of this invention was discovered in a cDNA library derived from human monocytes It is 
structurally related to the G protein-coupled receptor family. It contains an open reading frame encoding a protein of 
352 amino acid residues. The protein exhibits the highest degree of homology to a human MCP-1 receptor with 70 1 
/o identity and 82.9 % similarity over a 347 amino acid stretch. 

[0027] The polynucleotide of the present invention may be in the form of RNA or in the form of DNA which DNA 
includes cDNA, genomic DNA, and synthetic DNA. The DNA may be doublestranded or single-stranded and if single 
stranded may be the coding strand or non-coding (anti-sense) strand. The coding sequence which encodes the mature 
polypeptide may be identical to the coding sequence shown in Figure 1 (SEQ ID NO:1) or that of the deposited clone 
or may be a d.fferent coding sequence which coding sequence, as a result of the redundancy or degeneracy of the 
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rnn™ 0 ^ ^ ' h ° Mme ™ t "" > P°^ e P ,ide 88 ,h ° °NA of Figure 1 (SEQ ID N0:1) or the deposited cDNA 
™h!h k ^ 6 / Po| y nucl f 0t r if e which enc odes for the mature polypeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposed cDNA may include: only the coding sequence for the mature polypeptide; the coding sequence 
or the mature polypeptide and additionai coding sequence such as a transmembrane (TM) or intracellular domain- 

thecodmgsequenceforthematurepolypeptideondoptlonallyadditlonalcodingsequencejandnon-codlngsequence' 
such as introns or non-coding sequence 5' and/or 3' of the coding sequence for the mature polypeptide 
[0029] Thus, the term "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
cod.ng sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-codlna 

sequence. M 

» [0030] The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 or the 
polypept.de encoded by the cDNA of the deposited clone. The variant of the polynucleotide may beanaturally occurring 
allelic variant of the polynucleotide or a non-naturally occurring variant of the polynucleotide 

> 1 ^=n In n P ^o! m i 1 Venti ° n inClUd8S P 0| y nucleo "' d <* ^ding the same mature polypeptide as shown in 

Figure 1 SEQ ID NO:2) or the same mature polypeptide encoded by the cONA of the deposited clone as well as 
i .°rl S ^ P 0| y nuclso,ides which van 'a"te encode for a fragment, derivative or analog of the polypeptide of Figure 
1 SEQ ID NO:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 

[00321 As hereinabove indicated, the polynucleotide may have a coding sequence which Is a naturally occurring 
a lelic variant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone- A* known in the art. an allelic variant is an alternate form of a polynucleotide sequence which may have a 
substitution deletion or addition of one or more nucleotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynucleotides may also encode for a soluble form of the G-protein chemoklne receptor polypeptide 
which is the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence which allows for purification of the polypeptide of the present invention. The marker sequence may be a 
hexahistidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the marker 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (EA) tag when a mam- 
ma an host, e.g. COS-7 cells, is used. The HA tag corresponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson. I., et al.. Cell. 37:767 (1984)). wmaggiuunm 
[0035] The term "gene" means the segment of DMA involved in producing a polypeptide chain; it includes regions 
preceding and following the coding region (leader and trailer) as well as intervening sequences (introns) between 
individual coding segments (exons). 

[0036] Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
library to .solate the full length cDNA and to isolate other cDNAs which have a high sequence similarity to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example 50 or 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript and a 
genomic clone or clones that contain the complete gene including regulatory and promoter regions, exons, and introns 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 

[0037] The - present invention further relates to polynucleotides which hybridize to the hereinabove-described se 
quences if there is at least 70%, preferably at least 90%, and more preferably at least 95% identity between the se- 
quences. The present invention particularly relates to polynucleotides which hybridize under stringent conditions to 
the hereinabove-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
OC k CU k k"k t 3t ' eaSt 95% and P re,erab| V at leas < 97% identity between the sequences. The polynucleotides 

which hybridize to the hereinabove described polynucleotides in a preferred embodiment encode polypeptides which 
either ret^substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure 1 (SEQ ID NO:1) or the deposited cDNA(s). 

[0038] Alternatively, the polynucleotide may have at least 20 bases, preferably 30 bases, and more preferably at 
least 50 bases which hybridize to a polynucleotide of the present invention and which has an identity thereto as here- 
inabove described, and which may or may not retain activity. For example, such polynucleotides may-be employed as 
probes for the poiynucleotide of SEQ ID NO:1 , for example, for recovery of the polynucleotide or as a diagnostic probe 

or as a PCR primer. 

[0039] Thus, the present invention is directed to pofynucfeotides having at least a 70% identity, preferably at feast 
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^tT T° re Pf ?^ bly 1 'T 3 95% id8ntfty t0 8 Polynucleotide which encodes the polypeptide of SEQ ID N02 

Ts^^ 

[0040] .^edeposittsJreferredtohereinwillbemaintainedundermetemwoftheBudapestTrea^ 
• Recogn,„on of the Deposit of Micro-organisms for purposes of Patent Procedure. Thes depoS ^ 

as convince to those of skill in the art and are not an admission that a deposit is required under 3S U tc § 1?2 

^^J^^T 00 ^ comained in the deposited material8 ' 38 we " as the ™*» acid "£ 

*nl ? ° V ' lncor P° rated herein b V "*»™« and are controlling in the event of any conflict with 

any descnphon of sequences herein. A license may be required to make, or sell the deposited materials and no sucj 

as the LTr 1 9 ?° PrSSent inVenti ° n fUrther re,a,eS t0 3 G -P rotein che ™""« W PotypeSe w h cj 

th?d~d ^ a r° ^l, S T enC6 °' Fi9Ur * 1 (SEQ ID NO 2 > or whicn has ^ino acid sequence encoded by 
the deposed cDNA, as well as fragments, analogs and derivatives of such polypeptide 

m Th ^ t ToI a9me^t •" " derivatlve " and ' a " a '°9" when referring to the polypeptide of Figure 1 or that encoded 
by the deputed cDNA. means a po^peptide whtoh either retains substantially th™same biologfcaTfunction or acSS 

r^ptoretS^ounh' fh 3 * "» abili * 

oTof he lllr 9 A l ^ "I" d ° 8S " 0t fUnCt ' 0n 98 3 G - pr0tein ChemoWne ™W. *» °*amp.e a soluble 

priced ssiL'sssr a proprotein whteh can be m by c,eavag6 * - « p — - 
So^«r^^ 

d^L^T 9 ™"* « riVatiVe ° r ana '° 9 °' thS P 0, yP 9 P tide °' 1 (SEQ ID NO:2) or that encoded by the 

deposited cDNA may be (,) one in which one or more of the amino acid residues are substituted with a conserved or 

Z mav ZavT rSSidU : ( H P r rab,y 3 C0nS8,Ved ^ aCW reSidU9 > and auch s, bS mZ^Z ^reZ 
nZ27ZlZ T 6nC ? d f d by thS 9enetiC C0<to ' ° r 0ne in which 0(18 ° r ™ re of amino acid residues 
™™ „ r UP ' ° r ( " 0 °" e in Which the mature P^eptlde is fused with another compound such « a 

compound to mcrease the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in whfchTe a™* 
oonal ammo acids are fused to the mature polypeptide for purification of the peptide or (v) one fn whth a fragment 

fragments, denvatoves and analogs are deemed to be within the scope of those skil.ed in the art from the teachings 

iX^Ta^ °' " ■» a " *o.ated,orm. 

[0045] The polypeptides of the present invention include the polypeptide of SEQ ID NO 2 fin oarticular the m a t„r» 

NC l!Vr more preferabV a 90% similarity (more preferably a 90% identity) to the polypeptide of Ieq ID 
and f ' V 3 95 7° Simi,ari,y (Sti " m0r ° Preferably 3 90% idsntit y) to lh ° Polypap«de of SEQ ID NO: 

Lr 0 T P r^ 

[0048] Asknownintheart-similarity-betweentwopolypeptidesisdeterminedbycomparingtheaminoacidseq 
and conserved ammo acid substitutes thereto of the polypeptide to the sequence of a second poTpeptWe 
0047] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
responding full-length polypeptide by peptide synthesis, therefore, the fragments may be employed as intZ^iates 
for producng the full-length polypeptides. Fragments or portions o, the polynucleotides of the present ^ 
be used to synthesae full-length polynucleotides of the present invention enuon may ^ 

P^lLIT^Z2^]r a Z °' ° NA lnV °*' ed in prodUCin9 a P*VW«* chain; i, includes regions 

£^^S^ (t 23 r " ,on ,eader and ,railer 38 weH as intefvenina se "— ^ b ~ 

fonml, ^7 "'? lated " mea " S th3t the ma,erial fe removed from its ori 3 inal environment (e.g., the natural envi- 
t Z nZZ , f ' 6 S3me P 0| y nucleotide or polypeptide, separated from some or all of the coexisting materials 
environment com P oslt »». a "d still be isolated in that such vector or composition is not part of its natural 

StoL2r™^ de f °' t " e preSSnt inVention inc,ude the P°'ypepMe of SEQ ID NO:2 (in particular the mature 
P deofSEQD^^ 

pojpep L o°£ec UO Z7L P l b ?T ' eaSt 95% Similarity (Sti " m ° re Preferab,y at least 95% identity) to the 
polypeptide of SEQ ID NO.2 and also include porhons of such polypeptides with such portion of the polypeptide gen- 
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erally containing at least 30 amino acids and more preferably at least 50 amino acids 

SISI] ™ kn °T iP me ^ "! imilarity " between *» Polypeptides is determined by comparingthe amino acidsequence 
rnn™ T ^ ^ substi,utes °' one Polypeptide to the sequence of a second polypeptide aCWSequenCe 
SSf 1 h- ^ 9 r nt l! r POrti ° nS ° f ' ha P° , VP^ M " of »"« present invention may be employed for producing the cor- 
. revond-ng fu l-length polypeptide by peptide synthesis; therefore, the fragments may be employed as imZediates 
for producing the full-length poiypeptides. Fragments or ponton, of the polynucieotides of the presem inveS may 
be used to synthesize full-length polynucleotides of the present invention m invennon may 

l S*rJTj7V inVenti0 " alS ° relat8S ,0 VeCt0rS Whk5h inC,uda Polynucleotides of the present invention, host cells 

■ SSSS?"* vectors of * e invention and ,he production °' po * papt,das of ,ha invanti °" by 

2 "° S ' cells ar e genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
forTn? TT T be : ,0 : e * ampi *- acloni "9 vect ° r or an expression vector. The vector may be. for example in the 

me^ia mod P S a a Tf' " Pha98, ^ 11,8 anginear6d h0St cal,s oan be cultured conventional nutrient 
^n a ,„n as H apprap " ate for Promoters, selecting transformants or amplifying the genes of the presem 

■ i ° 6 condrt,ons - such 38 temperature. pH and the like, are those previously used with the hostel 
selected for expression, and will be apparent to the ordinarily skilled artisan 

l 0 hnL i r e T? Olyn f UC,eO,ide ! °' th ° PreSBnt inVanti0n ^ be em P to V ed *» P^ucing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be included in any one of a variety of expression vectors fo 
expressing a polypeptide. Such vectors include chromosomal, nonchromosoma. and synthetic DNA sequences e a 
derivatives of SV40; bacterial p.asmids; phage DNA; baculovirus; yeast plasmids; vectors «^JoTc1S£™ 
o plasmids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudotabes ZeveT any 
other vector may be used as long as it is repllcable and viable in the host es. nowever, any 

[00561 The appropriate DNA sequence may be inserted into the vector by a variety of procedures. In general the 

oledu^r 0 h 'T e,ted T 3n aPPr ° Priate raStriCtl0n end ° n uclease ■«•<•> oy Procedures known in JTJTsS 
procedures and others are deemed to be within the scope of those skilled in the art 

au?ZL< w 8 ° N/ ! Saquanca in expression vector is operatively linked to an appropriate expression control se- 
ZTlt^Z^ T TkT SVntheSiS - AS represen tative examples of such promoters, there may be men- 
control , Pr ° m ' ^ — ~ 0rfiB the Ph39e lamMa P <- Promoter and other promoters known to 
n^„^ J ? e T 7™^"' ° r 8Uka,y0tic calls or tneir viruses - The expression vector aiso contains a 
ribosome b nd.ng s«e for translation initiation and a transcription terminator. The vector may a.so include appropriate 
sequences for amplifying expression. "w^uaus 
[0058] In addition, the expression vectors preferably contain one or more selectable marker genes to provide a 

Ete^TcT » " .° f tranSf0rmad host cel,s such - «ihydrofolate reductase or neomycin resistance for 

eukaryotic cell culture, or such as tetracycline or ampicillin resistance in E coll 

nrTL VS f t0 , r Containln9 the a PP r opnate DNA sequence as herelnlb^e described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express the 

SornlVTf 6ntat f axafnples of appropriate hosts, there may be mentioned: bacterial cells, such as E. coll, 
|S«g£ . Salmonella^phimurium; fungal cells, such as yeast; insect celte such as Drosophila and Spod^ 
^. animal ceHs such as CHO. COS or Bowes melanoma; adenovirus; plant cells, etc. Th e selection o f an appropriate 
host s deemed to be within the scope of those skilled in the art from the teachings herein 

ZIL^ZTTT* ,h u Tt 3 "' inVenMOn a,8 ° inC,UdaS rec °rnbin a m constructs comprising one or more of the 
Z , y ^ ab0V8 - Tha C ° nStrUCtS COmpriSO a vactor ' such as a P' as mid or viral vector, into which 

o^ZTTh ' t nvan ,on h has besn lnsert ed, in a forward or reverse orientation. In a preferred aspect of this em- . - 
E^™ C °T ! r C ° mPriSeS remnf se « uence8 - inc,udi ng. 'or example, a promoter, operably lZt 

to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art and are 
commercially available. The following vectors are provided by way of example. Bacterial: P QE70. pQESO 

£ ' Ph39eSCript ' PSiX174 ' P bluescri Pt SK. pbsks. PNH8A, P NH16a. pNH18A, pNH46A StratageneV 
P trc99a, OKK223-3. pKK233-3, pDR540. pRITS (Pharmacia). Eukaryotic: pWLNEO P SV2CAT pOG44 pXTi ° j£ 

they are replicable and viable in the host. . a 

T^llTT 8 ^" 3 . IT " a SeleCted ff0m a " y dSSirad gane usi "9 CAT (chloramphenicol transferase) vectors 
It! h f Ctab ' 9 maf1<ar3 - TW ° appropriat9 vectors are PKK232-8 and PCM7. Particular named bacterial 
Hsv hl,H n ^ ' aCZ , ■ T3 ' T7 ' 9Pt> ' ambda P "' and trp - Euka ^ 0tic pramote re include CMV immediate early. 
oZ l ' ? km ! Sa ' earlV and latS SV4 °' LTRs from re,rovinjs ' and m ouse metallothlonein-l. Selection of the ap- 
propnate vector and promoter is well within the level of ordinary skill in the art 

Th^L, ™ a , fUrth t re T d J ment ' presentinventi °" relates to host cells containing the above-described constructs. 
The host cell can be a higher eukaryotic cell, such as a mammalian cell, or a lower eukaryotic cell, such as a yeast 
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cell, or the host cell can be a prokaryotic cell, such as a bacterial cell. Introduction of the construct into the host cell 
can be effected by calcium phosphate transfection, DEAE-Dextran mediated transection, or electroporation (Davis 
L, Dfbner. M., Battey t I., Basic Methods in Molecular Biology, (1 986)). 

[0064] The constructs in host cells can be used in a conventional manner to produce the gene product encoded bv 
the recombinant sequence. Alternatively, the polypeptides of the invention can be synthetically produced bv conven- 
tional peptide synthesizers. ' uunven 

[0065] Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
appropriate promoters. Cell-free translation systems can also be employed to produce such proteins using RNAs de- 
rived from the DNA constructs of the present invention. Appropriate cloning and expression vectors for use with prokary- 
otic and eukaryotic hosts are described by Sambrook, et al., Molecular Cloning: A Laboratory Manual, Second Edition 
Cold spring Harbor, N.Y., (1989), the disclosure of which is hereby incorporated by reference 
[0066J Transcnption of the DNA encoding the polypeptides of the present invention by higher eukaryotes is increased 
by inserting an enhancer sequence into the vector. Enhancers are cis- acting elements of DNA, usually about from 10 
to 300 bp that act on a promoter to increase its transcription. Examples including the SV40 enhancer on the late side 
of the replication origin bp 1 00 to 270, a cytomegalovirus early promoter enhancer, the polyoma enhancer on the late 
side of the replication origin, and adenovirus enhancers. 

[0067] Generally, recombinant expression vectors will include origins of replication and selectable markers permitting 
transformation of the host cell, e.g., the ampicillin resistance gene of E. coll and S. cerevisiae TRP1 gene and a 
promoter derived from a highly-expressed gene to direct transcription of a downstream structural sequence Such 
promoters can be derived from operons encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK) ce- 
faclor, acid phosphatase, or heat shock proteins, among others. The heterologous structural sequence is assembled 
m appropnate phase with translation initiation and termination sequences, and preferably, a leader sequence capable 
of directing secretion of translated protein into the periplasmic space or extracellular medium. Optionally the heterol- 
ogous sequence can encode a fusion protein including an N-terminal identification peptide imparting desired charac- 
?5 tenstics, e.g., stabilization or simplified purification of expressed recombinant product. 

[0068] Useful expression vectors for bacterial use are constructed by inserting a structural DNA sequence encoding 
a desired protein together with suitable translation initiation and termination signals in operable reading phase with a 
functional promoter. The vector will comprise one or more phenotypic selectable markers and an origin of replication 
to ensure maintenance of the vector and to, if desirable, provide amplification within the host. Suitable prokaryotic 
hosts for transformation include E. coli, Bacillus subtilis. Salmonella typhimurium and various species within the genera 
Pseudomonas, Streptomyces, and Staphylococcus, although others may also be employed as a matter of choice 
[0069] As a representative but nonlimiting example, useful expression vectors for bacterial use can comprise a se- 
lectable marker and bacterial origin of replication derived from commercially available plasmids comprising genetic 

, M~* 0f *° Wel1 kn ° Wn d ° ning VeCt0r pBR322 (ATCC 3701 7 > Such commercial vectors include, for example 
PKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM1 (Promega Biotec, Madison, Wl USA) These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural sequence to be expressed 
[0070] Following transformation of a suitable host strain and growth of the host strain to an appropriate cell density 
the selected promoter is induced by appropriate means (e.g., temperature shift or chemical induction) and cells are 
cultured for an additional period. 

' [0071 ] Cells are typically harvested by centrifugation, disrupted by physical or chemical means, and the resultinq 
crude extract retained for further purification. 

[0072] Microbial cells employed in expression of proteins can be disrupted by any convenient method, including 
freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing agents, such methods are well know to 
those skilled in the art. 

' [0073] Various mammalian cell culture systems can also be employed to express recombinant protein. Examples of 
mammalian expression systems include the COS-7 lines of monkey kidney fibroblasts, described by Gluzman, Cell 
23: 1 75 (1 98 1 ), and other cell lines capable of expressing a compatible vector, for example, the C1 27, 3T3, CHO HeLa 
and BHK cell lines. Mammalian expression vectors will comprise an origin of replication, a suitable promoter and en- 
hancer and also any necessary ribosome binding sites, polyadenylation site, splice donor and acceptor sites tran- 
scriptional termination sequences, and 5' flanking nontranscribed sequences. DNA sequences derived from the*SV40 
splice, and polyadenylation sites may be used to provide the required nontranscribed genetic elements. 
[0074] The G-protein chemokine receptor polypeptides can be recovered and purified from recombinant cell cultures 
by methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chroma- 
tography, phosphocelfulose chromatography, hydrophobic interaction chromatography, affinity chromatography hy- 
droxylapame chromatography and lectin chromatography. Protein refolding steps can be used, as necessary in com- 
pleting configuration of the mature protein. Finally, high performance liquid chromatography (HPLC) can be employed 
for final purification steps. y 
[0075] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
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hetic procedures, or produced by recombinant techniques from a prokaryotic or eukaryotic host (for example by bac- 
terial, yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may be non-glycosylated 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0076] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0077] The G-protein chemokine receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists) of the receptor polypeptide of the present 
invention . 7r r K 

[0078] In general, such screening procedures involve providing appropriate cells which express the receptor polypep- 
tide of the present invention on the surface thereof. Such cells include cells from mammals, yeast, drosophila or £ 
Coil. In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0079] One such screening procedure involves the use of melanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/01 81 0 
published February 6, 1992, 

[0080] Thus, for example, such assay may be employed for screening for a compound which inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore cells which encode the receptor with 
both the receptor ligand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e., inhibits activation of the receptor. 

[0081 ] The screen may be employed for determining a compound which activates the receptor by contacting such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e., activates the 
receptor. 

[0082] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation 
for example, as described in Science, volume 246, pages 1 81 -296 (October 1 989). For example, compounds may be 
contacted with a cell which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to determine whether the potential compound 
activates or inhibits the receptor. 

[0083] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed-by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

[0084] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phosphol.pase C or D. As representative examples of such cells, there may be mentioned endothelial cells 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal 
[0085] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by determining inhibition binding of labeled ligand to cells which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with ONA encoding the G-protein chemokine 
receptorsuch that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
of a labeled form of a known ligand. The ligand can be labeled, e.g., by radioactivity. The amount of labeled ligand 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the . 
receptor as determined by a reduction of labeled ligand which binds to the receptors, the binding of labeled liqand to 
the receptor is inhibited. a 

[0086] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-idiotypic antibodies which 
recognize unique determinants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the ligand of the G-protein chemokine receptors i e a 
fragment of the ligand, which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0087] An antisense construct prepared through the use of antisense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
1 0 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the gene involved 
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Imf ,lLH? e t C0 T P ,? UndS Whfch bind ,0 3nd ' nhibit the Q - protein ^emokine receptors of the present invention may be 
mediated 22 2^"^r^"T yta *' Chr ° niC and — '"«~on. histamine and fgE 

taZ! °f the pharmaceufcal compositions of the invention. Associated with such container(s) can 

tra'or ?, Wh,Ch n0 " Ce refleCtS aPpr ° Val by ,he a 9 enc y ° f manufacture, se or sale fo huZn admS 
com^r ' C ° mP0UndS ° f Pr8Sent inV9n,i ° n ^ b8 empl ° yed in «* otheTtheCeufe 

[0094] The pharmaceutical compositions may be administered in a convenient manner such as bv the te n | c «i i„ 
p3rceu« nt , raPOr,t0nBa1, intramU8CU,ar ' -"cutaneous, .ntranasa. „ r J2 I ma ( SXSKSSSTSS 
P l c T?n rt t f C ° mp0S,tl0ns are ^ministered in an amount which is effective for treating antfor prophyla^ s of me 
l^ZT M S . enera '' phamlac8utfcal compositions will be administered in an amount o^aUeasTaoou, f 0 
St oer y r' 9 , m ° St CaS9S th8y Wi " b9 admi " i3te ™> «" an amount not in excess of abom mg/Kg °bo* 

affir^^tSKaa; 1 m9/kg body weight ^ 2412 

hi J!" G "H r ° tein Cham0kine rece P tor Polypeptides and antagonists or agonists which are polypeptides may 

s:rc ~ ce w * h me present inven,lon by expression ° f such po,ypeptides * oZ 

n^nL J* 1 " 3 ' eX3 T Ple ' Ce " S ,r ° m 3 Pa,ient may be "W**""* «ith a polynucleotide (DNA or RNA) encodina a 
polypephde «r wva. wrth the engineered cells then being provided to a patient to be treated with the poZptfde Such 

Z" fa' Particle containing RNA encoding a polypeptide of the present invention 

ES in tl7£\Tf be h engin9ered *» vivo f ° r e *P«^°n of a polypeptide ft, wVo by. for example, procedures 
f t • ' n 3rt ' 3 Pr ° dUCer Ce " ' 0r pr0dUclng a re,rovira ' P artlcle containing RNA encoding the 

Z V nT ?1 PfeSent ' nVen,i ° n maV ba Ministered to a patient for engineering celis in ^ and expression o° 
method P h P mk" V ' VO Th9S9 ° ,her me,h ° dS ,0r -Ministering a polypeptide of the present fnvention by such 
Zls*°Zl%r 9nt t0 . thOSa „ Ski,ted in tha art <™ «» teachings of the present Invention. For eTmp'e Te 
expression vehicle for engmeenng cells may be other than a retrovirus, for example, an adenovirus which mav be used 
to engineer cells m vivo after combination with a suitable delivery vehicle 

Se liSdTTo! T* T^"*' P ' aSmid V6Ct ° rS hereina °^e mentioned may be derived include, but 

Harvey M "™ LeUkemi8 VifUS ' Spleen necrosis retroviruses such as Rous Sarcoma Virus 

^1"^ """""h VlrUS ' 9ibb ° n ' eUkemla VimS ' hUma " immunodeficiency virus, adenovirus.' 

r^^^^^zr^ ,umor vinjs - ,n one embodimem ' the r ~ Pl ™ ^ * «- 

[0099J The vector includes one or more promoters. Suitable promoters which may be employed include, but are not 
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hm, ed to the retroviral LTR; the SV40 promoter; and the human cytomegalovirus (CMV) promoter described in Miller 
at al techniques , Vol. 7, No. 9, 980-990 (1989). or any other promoter (e.g.. cellular promoters such as eukaS 
cellular promoters including, but not limited to, the histone. pol III. and p-actin promoters). Other viral promoters which 
may be employed mclude, but are not limited to, adenovirus promoters, thymidine kinase <TK) promoters and 819 
comrned^ P e7eTn 0terS ' ^ " 3 SU>tM0 pr0moter wi " be ■*»«»««> *<*• skilled in the art from the 'teachings 

[0100] The nucleic acid sequence encoding the polypeptide of the present invention is underthe control of a suitable 
promoter. Suitable promoters which may be employed include, but are not limited to, adenoviral promoters such as 
me adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the metallothionein pro- 
moter; heat shock promoters; the albumin promoter the ApOAl promoter; human globin promoters; viral thymidine 
kinase promoters, such as the Herpes Simplex thymidine kinase promoter retroviral LTRs (including the modified 
retroviral LTRs hereinabove described).; thefl-actln promoter and human growth hormone promoters. The promoter 
also may be the native promoter which controls the genes encoding the polypeptides. 

[0101] The retroviral plasmid vector is employed to transduce packaging cell lines to form producer cell lines Ex- 
amples of packaging cells which may be transfected include, but are not limited to, the PE501 PA317 v-2 v-AM 

Hult r 9 " 14 ^ 77 ' 19 w 7 ; H2 ' VCR ' P - GP+E * 88 ' GP+envA ^ 1 2. DAN cell lines as described in Miller 

Human Gene Therapy. Vol. 1 , pgs. S-14 (1 990), which is incorporated herein by reference in its entirety The vector 
may transduce the packaging cells through any means known in the art. Such means include, but are not limited to 
electroporation, the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral plasmid vector may 
be encapsulated into a liposome, or coupled to a lipid, and then administered to a host. 

[0102] The producer ceil line generates infectious retroviral vector particles which include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles then may be employed, to transduce eukaryotic cells 
either m V ,tro or m vivo. The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the polypep- 
tide. Eu karyotlc cells which may be transduced include, but are not limited to, embryonic stem cells, embryonic carci- 
noma cells as well as hematopoietic stem cells, hepatocytes. fibroblasts, myoblasts, keratinocytes, endothelial cells 
and bronchial epithelial cells. 

[0103] The present Invention also provides a method for determining whether a ligand not known to be capable of 
binding to a G-protein chemokine receptor can bind to such receptor which comprises contacting a mammalian cell 
which expresses a G-protein chemokine receptor with the ligand under conditions permitting binding of ligands to the 
G-prote.n chemokine receptor, detecting the presence of a ligand which binds to the receptor and thereby determining 
whether the ligand binds to the G-protein chemokine receptor. The systems hereinabove described for determining 
agonists and/or antagonists may also be employed for determining ligands which bind to the receptor 
[0104] Th.s invention also provides a method of detecting expression of a G-protein chemokine receptor polypeptide 
of the present Invention on the surface of a cell by detecting the presence of mRNA coding for the receptor which 
comprises obtaining total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid probe com- 
prising a nucleic acid molecule of at least 1 0 nucleotides capable of specifically hybridizing with a sequence included, 
within the sequence of a nucleic acid molecule encoding the receptor under hybridizing conditions, detecting the pres- 
ence of mRNA hybridized to the probe, and thereby detecting the expression of the receptor by the cell 
[0105] The present invention also provides a method for identifying receptors related to the receptor polypeptides 
of he present invention. These related receptors may be Identified by homology to a G-protien chemokine receptor 
polypeptide of the present invention, by low stringency cross hybridization, or by identifying receptors that interact with 
related natural or synthetic ligands and or elicit similar behaviors after genetic or pharmacological blockade of the 
chemokine receptor polypeptides of the present invention. 

[0106] Fragments of the genes may be used as a hybridization probe for a cDNA library to isolate other genes which * 
have a high sequence similarity to the genes of the present invention, or which have similar biological activity Probes 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 bases or more The 
probe may also be used to identify a cDNA clone corresponding to a full length transcript and a genomic clone or clones 
that contain the complete gene of the present invention including regulatory and promoter regions, exons and introns 
An example of a screen of this type comprises isolating the coding region of the gene by using the known DNA sequence 
to synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the 
genes of the present invention are used to screen a library of human cDNA. genomic DNA or mRNA to determine 
which members of the library the probe hybridizes to. 

[0107] The present Invention also contemplates the use of the genes of the present Invention as a diagnostic for 
example, some diseases result from inherited defective genes. These genes can be detected by comparing the se- 
quences of the defective gene with that of a normal one. Subsequently, one can verify that a "mutant" gene is associated 
with abnormal receptor activity. In addition, one can insert mutant receptor genes into a suitable vector for expression 
in a functional assay system (e.g. . colorimetric assay, expression on MacConkey plates, complementation experiments 
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in a receptor deficient strain of HEK293 cells) as yet another means to verify or identify mutations Once "mutant" 

bee " lclen,ified ' one oan then screen Population for carriers of the "mutant" receptor gene 
[0108] Individuals carrying mutations in the gene of the present invention may be detected at the DNA level bv a 
variety > of techniques. Nucleic acids used for diagnosis may be obtained from a patient's cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatlcally by using PCR (Saiki, et al., Nature, 324:163-166 1986) prior to analysis 
RNA or cONA may also be used for the same purpose. As an example, PCR primers complimentary to the nucleic 
acid of the instant invention can be used to identify and analyze muttons in the gene of the present invention For 
example, delettons and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antlsense DNA sequences of the Invention. Perfectly matched sequences can be distin- 
gu.shed from mismatched duplexes by RNase A digestion or by differences In melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 

[0109] Sequence differences between the reference gene and "mutants' may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments The 
sensitivity of this method is greatly enhanced when combined with PCR. For example, a sequence primer is used with 
double stranded PCR product or a single stranded template molecule generated by a modified PCR. The sequence 
determination is performed by conventional procedures with radio labeled nucleotide or by an automatic sequencing 
procedure with fluorescent-tags. 
' [0110) Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
rophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
tions may also be revealed by nucleus protection assays, such RNase and S1 protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS, USA, 85:4397-4401 1985). 

[011 1] In addition, some diseases are a result of, or are characterized by changes in gene expression which can be 
detected by changes in the mRNA. Alternatively, the genes of the present Invention can be used as a reference to 
identify individuals expressing a decrease of functions associated with receptors of this type. 

[0112] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proem chemokine receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble receptor polypeptides in a sample derived from a host are well known to those of skill in the art and Include 
radioimmunoassays, competitive-binding assays', Western blot analysis and preferably as ELISA assay 
[0113] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 
oclona antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or in this 
example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid support 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by mcubanng w.th a non-specific protein such as bovine serum albumin. Next the monoclonal antibody is incubated 
m the d IS h during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody 
bound to G-prote.n chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 
aTtanda 0 rd cu™'" Chem ° kin9 reC9pt ° r prateins present in a 9™" volume of P at,ent sa mple compared against 

[0114] The sequences of the present invention are also valuable for chromosome identification. The sequence is • 
specifically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover 
there ,s a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
ZTX nN S , e A ql ? nC ! d3ta (fePeat P o| y mo T> nisms > a "» Presently available for marking chromosomal location. The map- 
ping of DNAs to chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

fh!!-nMA B t ef ' y ' Sequences oan be ma PP ed t0 chromosomes by preparing PCR primers (preferably 15-25 bp) from 

Z „„ ZT,l analyS ' S ° f CDNA iS US8d t0 rapidly SSleCt pr,rners that d ° not s P a " rnoreThan °™ exon in 
i om f«^,? h k rf 5 comp,,catln 9 amplification process. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

™1?L m T Pin9 °' S ° matiC Ce " hVbMs iS 3 rapid P rocedure '°r assigning a particular DNA to a particular chro- 
™ T 6 . , Us,ng the present lnvention with l "e same oligonucleotide primers, sublocalization can be achieved with 
maoofnf Jr^oTJTth ? m s P ec f = h /° m ° s °™s °r Pools of large genomic clones in an analogous manner. Other 
mapping strategies that can similarly be used to map to its chromosome include in situ hybridization, prescreening with 
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labeled flow-sorted chromosomes and preselection by hybridization to construct chromosome speclfic-cDNA libraries 
[01 1 7] Fluorescence in situ hybridization (FISH) of a cDNA clone to a metaphase chromosomal spread can be used 
to provide a precise chromosomal location in one step. This technique can be used with cDNA as short as 50 or 60 
bases, For a rev.ew of this technique, see Verma et al.. Human Chromosomes: a Manual of Basic Techniques Per- 
gamon Press, New York (1988). 

[01 1 8] Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 
on the chromosome can be correlated with genetic map data. Such data are found, for example, in V McKusick 
Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch Medical Library) The rela- 
tionship between genes and diseases that have been mapped to the same chromosomal region are then identified 
' through fmkage analysis (coinheritarice of physically adjacent genes). 

[01 1 9] Next, it is necessary to determine the differences in the cDN A or genomic sequence between affected and 
unaffected individuals. If a mutation is observed in some or alt of the affected individuals but not in any normal individ- 
uals, then the mutation is likely to be the causative agent of the disease. 

[01 20J With current resolution of physical mapping and genetic mapping techniques, a cONA precisely localized to 
a chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes 
(This assumes 1 megabase mapping resolution and one gene per 20 kb). 

[0121] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 
used as an immunogen to produce antibodies thereto. These antibodies can be, for example, polyclonal or monoclonal 
antibodies. The present invention also includes chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in the art may be used for the 
production of such antibodies and fragments. 

[01 22J Antibodies generated against the polypeptides corresponding to a sequence of the present invention can be 
obtained by direct injection of the polypeptides into an animal or by administering the polypeptides to an animal pref- 
erably a nonhuman. The antibody so obtained will then bind the polypeptides itself. In this manner, even a sequence 
encoding only a fragment of the polypeptides can be used to generate antibodies binding the whole native polypeptides 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide. 
[01 23] For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples include the hybridoma technique (Kohler and Milstein, 1975, Nature 256- 
495-497), the trioma technique, the human B-cell hybridoma technique (Kozbor et al., 1 983, Immunology Today 4:72) 
and the EBV-hybridoma technique to produce human monoclonal antibodies (Cole, et a!., 1985, in Monoclonal Anti- 
bodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

[0124] Techniques described for the production of single chain antibodies (U.S. Patent 4,946,778) can be adapted 
to produce single chain antibodies to immunogenic polypeptide products of this invention. Also, transgenic mice may 
be used to express humanized antibodies to immunogenic polypeptide products of this invention. 
[0125] The present invention will be further described with reference to the following examples; however it is to be 
understood that the present invention is not limited to such examples. All parts or amounts, unless otherwise specified 
are by weight. 

[0126] In order to facilitate understanding of the following examples certain frequently occurring methods and/or 
terms will be described. 

[01 27] "Plasmids" are designated by a lower case p preceded and/or followed by capital letters and/or numbers The 
starting plasmids herein are either commercially available, publicly available on an unrestricted basis, or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scribed are known in the art and will be apparent to the ordinarily skilled artisan. 

[0128] "Digestion" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain - 
sequences in the DNA. The various restriction enzymes used herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan For ana- 
lytical purposes, typically 1 u. g of plasmid or DNA fragment is used with about 2 units of enzyme in about 20 u.! of buffer 
solution. For the purpose of isolating DNA fragments for plasmid construction, typically 5 to 50 u,g of DNA are digested 
with 20 to 250 units of enzyme in a Targer volume. Appropriate buffers and substrate amounts for particular restriction 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37*C are ordinarily used but may vary 
in accordance with the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacryla- 
mide gel to isolate the desired fragment. 

[01 29] Size separation of the cleaved fragments is performed using 8 percent polyacrylamide gel described by Goed- 
del, D. era/., Nucleic Acids Res., 8:4057 (1980). 

[01 30] "Oligonucleotides" refers to either a single stranded polydeoxynucleotide or two complementary polydeoxy- 
nucleotide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus will not hgate to another oligonucleotide without adding a phosphate with an ATP in the presence of a kinase A 
synthetic oligonucleotide wift ligate to a fragment that has not been dephosphorylated 
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[0131] "Ligation" refers to the process of forming phosphodiester bonds between two double stranded nucleic acid 
buT^nH Ma nf' T '.? W - P - 146) - Un ' eSS ° theWise pr0vided ' li 9 a,ion ma * be accomplished using known 

[0132] Unless otherwise stated, transformation was performed as described in the method of Graham, F. and Van 
der Eb, A., Virology, 52:456-457 (1973). 

Example 1 

Bacterial Expression and Purification of HDGNR10 

[01 33] The DNA sequence encoding for HDGN R 1 0, ATCC # _ Is initially amplified using PCR oligonucleotide primers 
corresponding to the 5 1 and sequences of the processed HDGNR10 protein (minus the signal peptide sequence) and 
the vector sequences 3' to the HDGNR10 gene. Additional nucleotides corresponding to HDGNR1 0 were added to the 
1 ™** S *!} Uences The 5* oligonucleotide primer has the sequence 5' CGGAATTCCTCCATGGATTAT- 

CAAGTGTCA 3' contains an EcoRI restriction enzyme site followed by 1 8 nucleotides of HDGNR10 coding sequence 
1?™%™™ ,h ° presumed torminal amino acid °' tna processed protein codon. The 3' sequence 5' CGGAAGCT- 
Z 3 TCA CAAGCCCACAGATAT3' contains complementary sequences to a Hindlll site and is followed by 18 nucle- 
otides of HOGNR1 0 coding sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bactenal express.on vector pQE-9 (Qiagen, Inc. 9259 Eton Avenue, Chatsworth. CA, 91311). pQE-9 encodes antibiotic 
resistance (AmpO. a bacterial origin of replication (ori), an IPTG-regulatabla promoter operator (P/O), a ribosome bind- 
ing site (R8S), a 6-Hts tag and restriction enzyme sites. pQE-9 was then digested with EcoRI and Hindlll. The amplified 
sequences were ligated into P QE-9 and were inserted in frame with the sequence encoding for the histidine tag and 
the RBixThe ligation mixture was then used to transform EcpM strain M15/rep 4 (Qiagen. Inc.) by the procedure 
described ,n Sambrook, J. et al., Molecular Cloning: A Laboratory Manual, Cold Spring Laboratory Press, (1989) 
M15/rep4 contains multiple copies of the plasmid pREP4, which expresses the lacl repressor and also confers kan- 
amycm resistance (Kan>). Transformants are identified by their ability to grow on LB plates and ampfcillin/kanamycin 
resistant colonies were selected. Plasmid DNA was isolated and confirmed by restriction analysis. Clones containing 
the desired construct were grown overnight (O/N) in liquid culture in LB media supplemented with both Amp (100 uo/ 
ml) and Kan (25 ug/ml) . The O/N culture is used to inoculate a large culture at a ratio of 1 :1 00 to 1 250 The cells were 

fh!n Wn HH a HTT f nSitV 600 ( ° D S00) ° f betWSan 0 4 and °" 6 - IPTG ("'sopropyl-B-D-thiogalacto pyranoside") was 
then added to a final concentration of 1 mM. IPTG induces by Inactivating the lacl repressor, clearing the P/O leadinq 
to increased gene expression. Cells were grown an extra 3 to 4 hours. Cells were then harvested by centrifugation 
The cell pellet was solubihzed in the chaotropic agent 6 Molar Guanidine HCI. After clarification, solubilized HDGNR1 0 
was purified from this solution by chromatography on a Nickel-Chelate column under conditions that allow for tioht 
binding by proteins containing the 6-His tag. Hochuli. E. at al.. J. Chromatography 411:177-184 (1984). HDGNR10 
was elutefl I from the column in 6 molar guanidine HCI pH 5.0 and for the purpose of renaturation adjusted to 3 molar 
guanine HCI, 1 0OmM sodium phosphate. 1 0 mmolar glutathione (reduced) and 2 mmolar glutathione (oxidized) After 
incubation in this solution for 1 2 hours the protein was dialyzed to 1 0 mmolar sodium phosphate. 

Example 2 

Expression of Recombinant HOGNR10 in COS cells 

KL^n^TT °' ,P lasmid :„ HDGNR1 ° HA Is derived from a vector pcDNAI/Amp (Invitrogen) containing: 1 ) '"' 
SV40 ongm of replication. 2) amp.cllin resistance gene, 3) E.coli replication origin, 4) CMV promoter followed by a 
^h! hIVT"' ? ! ' mr0n a " d P 0, y aden y |atton sit *- A DNA fragment encoding the entire HDGNR1 0 precursor 
and a HA tag fused in frame to its 3' end was cloned into the polylinker region of the vector, therefore, the recombinant 
protein express.on is directed under the CMV promoter. The HA tagcorrespond to an epitope derived- from the influenza 
hemagglutinin protein as previously described (I. Wilson, H. Niman. R. Heighten. A Cherenson. M. Connolly, and R 
Lerner, 1 984, Cel 37 767). The infusion of HA tag to the target protein allows easy detection of the recombinant protein 
with an antibody that recognizes the HA epitope. 
[0135] The plasmid construction strategy is described as follows: 

[0136] The DNA sequence encoding for HDGNR1 0, ATCC 971 83, was constructed by PCR using two primers- the 
wnrwrn ^ GC ^ GCCACCATGGATTATCAAGT< ^ TCA 3" and contains a Hindlll site followed by'a nuZ«des of 
HDGNR10 coding sequence starting from the initiation codon- the 3' seouence 5' 
CTAGCTCGAGTCAAGCGTAGTCTGGGACGTCGTATGGGTAGCACAAGCCCACAGATATTTC 3' contains comple- 
mentary sequences to an Xhol site, translation stop codon, HA tag and the last 1 8 nucleotides of the HDGNR1 0 coding 
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h k "S!! 9 . St ° P COd ° n) ' Tlleref0re ' th9 PCR pr0dUCt 00ntains a Hindl " sita HDGNR10 coding se- 
quence followed by HA tag fused In frame, a translation termination stop codon next to the HA tag, and an Xhol site 

Lh , ■ !"£ T* DNA " a 9 mentand ,he vec,or ' PCDNAI/Amp, were digested with Hlndlll and Xhol restriction enzyme 
?1 noQ m 1 -? 0 9a T m T'° WaS transformed into E- coli strain SURE (available from Stratagene Cloning Systems 
HT a ^, r T Y R ° ad ' La J °" a ' CA 92037) the allure was plated on amplcillin media plates 

and resistant colonies were selected. Plasmid DNA was Isolated from transformants and examined by restriction anal- 
ysis for the presenceof thecorrect fragment. For expression of the recombinant HDGNR1 0. COS cells were transfected 
mi ? "P"»'°" DEAE-DEXTRAN method. (J. Sambrodk, E. Fritsch. T. Maniatis. Molecular Cloning- A 

Laboratory Manual, Cold Spring Laboratory Press, (1 989)). The expresslpn of the HDGNR1 0 HA protein was detected 
by radiolabelling and immunoprecipitation method. (E. Harlow, D. Lane, Antibodies: A Laboratory Manual, Cold Spring 
Harbor Laboratory Press, (1 988)). Cells were labelled for 8 hours with 353.^,^ ^ days , transfection 
m J! collecled and cel| s were lysed with detergent (RIPA buffer (150 mM NaCI, 1% NP-40, 0.1% SDS 1% 

or^lt J 0 >k ° uT M T r PH 7 5) - (WilS ° n ' '• 81 al ' ' d - 37:767 < 1984 »- Bo,h ce » and culture media were 
precipitated with a HA specific monoclonal antibody. Proteins precipitated were analyzed on 15% SOS-PAGE gels. 



Example 3 



Cloning a nd expression of HDGNR10 using the baculovirus expression system 

[0137] The DNA sequence encoding the full length HDGNR10 protein, ATCC • _, was amplified using PCR oligo- 
nucleotide primers corresponding to the 5' and 3' sequences of the gene: 

[0138] The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT CAAGTGTCA 3" and contains a BamHI 
restriction enzyme site followed by 4 nucleotides resembling an efficient signal for the initiation of translation in eukary- 
otic cells (J. Mol. Biol. 1987. 196,947-950, Kozak, M.). and Just behind the first 18 nucleotides of the HOGNR10 gene 
(the initiation codon for translation is "ATG"). 

[01 39] The 3" primer has the sequence 5" CGGGATCCCGCT CACAAGCCCACAGATAT 3' and contains the cleavage 
^n™r Ct,0n ^ d0nUClea3e 8amH ' 3nd 18 nucleotides complementary to the 3" non-translated sequence of 
U» HDGNR10 gene^The amplified sequences were isolated from a 1% agarose gel using a commercially available 
tat ( Genectean. BIO 101 Inc., La Jolla. Ca.). The fragment was then digested with the endonuclease BamHI and 
punfied as descnbed above. This fragment is designated F2. 

[0140] The vectorpRGI (modification of pVL941 vector, discussed below) Is used forthe expression of the HDGNR1 0 
protein using the baculovirus expression system (for review see: Summers, M.D. and Smith, G.E. 1987 A manual of 
methods for baculovirus vectors and insect cell culture procedures. Texas Agricultural Experimental Station Bulletin 
No 1 S55). Th,s expression vector contains the strong polyhedrln promoter of the Autographa callfornica nuclear pol- 
yhedros<s virus (AcMNPV) followed by the recognition sites for the restriction endonuclease BamHI. The polyadenyla- 
,on site of the simian virus (SV)40 is used for efficient polyadenylation. For an easy selection of recombinant viruses 
the beta-galactosidase gene from E.coli is inserted in the same orientation as the polyhedrln promoter followed by the 
polyadenylation signal of the polyhedrin gene. The polyhedrln sequences are flanked at both sides by viral sequences 
for the cell-mediated homologous recombination of co-transfected wild-type viral DNA. Many other baculovirus vectors 
™0 31 39? PlaC ° °' PRG1 SUCh 33 PAC373 ' PVL941 PAClM1 (LUCk ° W ' VA - 3nd Sum ™*' M.D., Virology, 
t° 1 41 J P^smid was digested with the restriction enzyme BamHI and then dephosphorylated using caff intestinal 
phosphatase by procedures known in the art. The DNA was then isolated from a 1 % agarose gel as described above. 
This vector DNA is designated V2. 

[01 42] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA ligase. E.coli HB1 01 cells were * 
hen transformed and bacteria identified that contained the plasmid (pBacHDGNRIO) with the HDGNR10 gene using 
the enzyme BamHI. The sequence of the cloned fragment was confirmed by DNA sequencing 
[0143] 5 ug of the plasmid pBacHDGNRIO were co-transfected with 1.0 ug of a commercially available linearized 

a? Pm°r Z iTTT " ZT'T™ DNA "' Pha ™ n 9 en ' San Die 9°. <*.) using th.HpolW.on method (Feigner e« 

al. Proc. NatJ. Acad. Set. USA, 84:7413-7417 (1987)) 

[0144] 1ug of BaculoGold™ virus DNA and 5 u.g of the plasmid pBacHDGNRIO were mixed in a sterile well of a 
micro titer piate containing 50 ul of serum free Grace's medium (Life Technologies Inc.. Gaithersburg. MD). Afterwards 
10 ul Lipo ectin plus 90^1 Grace's medium were added, mixed and incubated for 15 minutes at room temperature 

luZ. 1 , ranS IT ".T^ 6 WaS add6d dr ° P WiSS t0 the Sf9 insect cells ' ATCC CW- 1 71 1 ) seeded in a 35 mm tissue 
culture plate w,th 1 ml Grace' medium without serum. The plate was rocked back and forth to mix the newly added 

Z n »?' h * < 7n ' nCUbated f ° r 5 h ° UrS at 27 * C After 5 hours the "^tion solution was removed from 
the plate and 1 ml of Grace s insect medium supplemented with 1 0% fetal calf serum was added. The plate was put 
back Into an incubator and cultivation continued at 27"C for four days. 
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h l , yS ,hS 8upematant was collecte < 1 and a plaque assay performed similar as described by Summers 

and Smith (supra). As a modification an agarose gel with "Blue Gal' (Life Technologies Inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a "plaque assay- can also be found 
. use ' s 9 ulde for insect ce " ™ ltur ° and baculovirology distributed by Life Technologies Inc.. Gaithersburg, page 

[01 46] Four days after the serial dilution, the viruses were added to the cells, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 ul of Grace* medium. The agar was removed b/a brief centrifugation and the supernatant con- 
taming the recombinant baculoviruses was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4*C. 

[01 47] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. Thecells were infected 
with the recombinant baculovirus V-EDGNH10 at a multiplicity of infection (MOI) of 2. Six hours later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg) 
42 hours later 5 uCi of MS-methionine and 5 u.Ci 3»S cysteine (Amersham) were added. The cells were further incubated 
ror 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. 

Example 4 

Expression via Gene Therapy 

[01 1 48] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask 
approximately ten pieces are placed in each flask. The flask Is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's F1 2 media, with 1 0% FBS, penicillin and streptomycin is added 
This is then incubated at 37-C for approximately one week. At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

[0149] pMV-7 (Kirschmeier, P.T. et al, DNA. 7:219-25 (1988) flanked by the long terminal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and Hindlll and subsequently treated with calf intestinal phosphatase 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

[01 1 SO] The cONA encoding a polypeptide of the present invention is amplified using PCR primers which correspond 
to the S and 3 end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligasa. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transform bacteria HB101 , which are then plated onto 
agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly inserted 
[0151] The amphotropic pA31 7 or GP+am1 2 packaging cells are grown in tissue culture to confluent density in Dul- 
becco s Modrfied Eagles Medium (DM EM) with 10% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaginq 
celte now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 

[0152] Fresh media is added to the transduced producer cells, and subsequently, the media is harvested from a 1 0 
cm Plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
m.Wpore filter to remove detached producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent' plate of fibroblasts and quickly replaced with the media from the producer ceils. This media is 
removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is requ.red. If the titer is very low. then it is necessary to use a retroviral vector that has a selectable marker 
such as neo or his. 

[01 53] The engineered fibroblasts are then injected into the host, either alone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product 

[0154] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and. therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particular* 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(1) APPLICANT: Li, ST AL. 

(ii) TITLE OF INVENTION: Human .G~Procein Chemoicine 

Recepcor , 

(lii) NUMBER OF SEQUENCES : 

(tv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, SAIN, GIL7ILLAN 

CECCHI, STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROS ELAND 

(D) STATE: NEW JERSEY 3 

(E) COUNTRY: USA 

(F) ZIP: 07G53 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: concurrently 
fC) CLASSIFICATION: 

(vii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: FERRARC. GREGORY ■ D . 

(B) REGISTRATION NUMBER: 36.134 

(C) REFERENCE /DOCKET NUMBER ; 325800- 

(viii) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 
£3) "TELEFAX: 201-394-1744 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 

(B) TYPE: NUCLEIC ACIC 

(C) STRANDEDNESS : SINGLE * " 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE : cDNA 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 1 : 

GTGAGATGGT GCTTTCATGA ATTCCCCCAA CAAGAGCCAA GCTCTCCATC TAGTGGACAG 
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GGAAGCTAGC AGCAAACCTT CCCITCACTA CGAAACTTCA TTGCTTSGCC OUAAGAGAG 123 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTT7ATTTA 24 0 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Mec Asp Tyr Gin Val Ser Ser Pro He Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 339 
lie Asa Tyr Tyr Tixr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT COS CTC TAC TCA CTG GTG TTC ATC TTT 3 87 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 4 35 
Gly Phe Val Gly Asn Mec Leu Val lie Leu lie Leu He Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC 433 
Arg Leu Glu Ser Mec Thr Asp He Tyr Leu l£u Asn Leu Ala He Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC S31 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GGG CTC S79 
Ala Gin Trp Asp Phe Gly Asn Thr Mec Cys Leu Leu Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Phe Ser G^y He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC £75 
He Asp Arg Tyr Leu Ala Ila Val His Ala Vai Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Vai Vai Thr Ser, Val He Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly tie He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT S19 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 867 
Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys Ha Val He Leu Leu 

CTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Mec Vai He Cys Tyr Ser Gly He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAC- AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Giu Lys Lys Arg Kis Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr lie Met He Vai Ty-r Phe Lau Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 10S9 
Asn He Val Leu Leu Leu Asa Tar ?ne Gin Giu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gia Ala Mec Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 11 55 
j.fcr Leu Gly Mec Thr His Cys Cys He Asn Pro He lie Tyr Ala Phe 
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GTC GGG GAG AAG TTC AGA AAC TAC CTC TTA GTC TTC TTC CAA AAG CAC 1203 
Val Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC CAG CAA GAG GCT USi 
lie Ala Lys Arg Phe Cys Lys Cys Cys Ser lie Phe Gin Gin Giu Ala 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG GAG CAG GAA '299 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu 

ATA TCT GTG GGC TTG TGACACGGAC TCAAGTGGGC TGGTGACCCA GTCAGAGTTG 1354 
lie Ser Val Gly Leu w*u«**-hj U54 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTTT 1414 

(2) INFORMATION FOR SSQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS . 

(B) TYPE: AMINO ACID -\ 

( C) STRAND EDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PKOTEIN 

(xi> SEQUENCE DESCRIPTION; SEQ ID NO:2; 

Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp He Asn Tyr Tvr 

5 10 
Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin He Ala Ala 

20 25 30 

Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe Gly Phe 

35 --40 45 

Val Gly Asn Met Leu Val He Leu He Leu He Asn Cys Gin Arc 

50 55 SO 

Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala He Ser 
65 70 7s 

Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala 
80 as 1 g(J 

Ala Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly : 

95 100 10s 

Leu Tyr Phe He Gly Pne Phe Ser Gly He Phe Phe He He Gin 
110 H5 X20 

Leu Leu Thr He Asp Arg Tyr Leu Ala He Val His Ala Val Phe 
125 13C 13S 

Ala Leu Lys Ala Arg Thr Val Thr Phe Gly Val Val Thr Ser Val 
140 145 15Q 

He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He He 
155 160 1S5 

Phe Thr Arg Ser Gin Lys Glu Gly Leu His Tyr Thr cys Ser Ser 
l* 70 175 iso 

Hxs Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lys Asn Phe Gin Thr 
185 19C x95 

Leu Lys He Val He Leu Gly Leu Val Leu Pro Leu Leu Val Mec 
200 205 210 
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Claims 



1 . A polypeptide comprising a member selected from the group consisting of: 
(a) a polypeptide as shown in SEQ ID NO; 2; 

971 83° G " Pr0te ' n cnemokine rec eptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit No. 

(c) a polypeptide which corresponds to the mature porypeptide of (a) or (b); 

(d) a polypeptide at least 90% or 95% identical to the G-protein cnemokine receptor polypeptide of any one 
of (a) to (c); 

(e) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (a) to (d); 

(0 a polypeptide which comprises an extracellular portion of the polypeptide of any one of (a) to' (e)* 

(g) a polypeptide which comprises a fragment of the polypeptide of any one of (a) to (f), said fragment being 
capable of binding a ligand of the human G-protein cnemokine receptor; 

(h) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (a) to (g)- 

(i) a polypeptide of any one of (a) to (h), wherein said polypeptide has G-protein cnemokine receptor activity 
0) a polypeptide of any one of (a) to (h), wherein said polypeptide is capable of binding a ligand of the G- 
protein cnemokine receptor; 

(k) a polypeptide of any one of (a) to (j) t wherein said porypeptide does not include a N-terminal methionine- and 
(I) a polypeptide of any one of (a) to (j), wherein said polypeptide includes a N-terminal methionine. 

2. The polypeptide of claim 1 , wherein said polypeptide is fused to a heterologous polypeptide. 

3. The polypeptide of claim 1 or 2, wherein said porypeptide is chemically synthesized. 

A method of producing a G-protein cnemokine receptor polypeptide comprising culturing a host cell comprising a 
polynucleotide comprising a nucleic acid selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G-protein 
chemokine receptor poylpeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(cj a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone 
in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one of 
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(a) to (d); 

(0 a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein chemokine 
receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97%' identical to the nucleic acid of any one of (a) to (eV 

(h) a n i ucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of any one of 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide of any one 

or (a) to (h)j 

<j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) to 
0 sad fragment being capable of binding a ligand of the human G-protein chemokine receptor 
(k) a nuclei acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor of any 

one of claims (a) to (j); ' 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment having 
G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
capable of binding a ligand of the G-proteln chemokine receptor; fragment 
(n)the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-termlnal methionine; 

or culturing a, host cell comprising a vector comprising a polynucleotide comprising a nucleic acid of any one of 

[a) to (0)', and 

recovering the G-protein chemokine receptor polypeptide encoded by said nucleic acid. 

5. The method of claim 4, wherein said polynucleotide is fused to a heterologous polynucleotide. 

6. The method of claim 5, wherein said heterologous polynucleotide encodes a heterologous polypeptide. 

7. The method of claim 6, wherein said heterologous polypeptide is fused to a G-protein chemokine receptor polypep- 
tide encoded by said nucleic acid. 

8. The method of any one of claims 4 to 7, wherein said polynucleotide is operably associated with a regulatory 
sequence. 

9. The method of claim 8, wherein said regulatory sequence is a heterologous regulatory sequence. 

10 ' jr.f r"?!.^ T ° f c Claim , S 4 10 9 ' wh8rein said host ce " is a Protaryotlc cell, eukaryotto cell, mammalian 

cell, Cos cell, CHO cell or E. coli cell. 
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